Effect of hypoxia on adherence of granulocytes to endothelial cells in vitro.
The objective of this study was to investigate the effect of hypoxia on the adhesiveness of endothelial cells for granulocytes. Human umbilical vein endothelial cells (HUVEC) were exposed to a PO2 of 7.5 mmHg (1.0 kPa), and the adherence of granulocytes was assessed under continuous hypoxia by means of a hypoxic incubator room. After 2 h of hypoxia the adherence of granulocytes decreased to 50% of the normoxic control, which was not due to a decreased viability of the endothelial cells nor to an increased generation of the antiadhesive factors nitric oxide, prostacyclin, and adenosine. Hypoxia also had no effect on the expression of intercellular adhesion molecule (ICAM)-1 or ICAM-2 on the endothelium. Although the mechanism of the action of hypoxia on the adhesiveness of endothelial cells remains unclear as yet, our data suggest that HUVEC possess a protective mechanism that prevents granulocyte adherence to endothelial cells under extreme hypoxic conditions. The decreased adherence seems paradoxical to the in vivo situation for which the increased margination of granulocytes within the vascular compartment of the ischemic tissue has been observed. However, hypoxia did not impair the potential adhesiveness of HUVEC, since stimulation of endothelial cells under hypoxic conditions with calcium ionophore or lipopolysaccharide increased the adherence of granulocytes in a similar fashion as under normoxic conditions. We therefore conclude that the increased margination of granulocytes during ischemia may be accomplished by the additional stimulation of hypoxic endothelial cells.